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INTRODUCTION
A reliable. unobtrusive wastewater collection and treatment system is essential. where a modern sanitation system is required. This is even more important in areas where clean sea water is a vital element for recreation.
In most Mediterranean countries tourism is an important source of income. Thousands of tourists come from northern countries to enjoy sun and clean, warm sea water. The visitors are accustomed to high quality sanitation facilities. They are alert and afraid of diseases, such as salmonella, diarrhoea etc., occurring occasionally in warm climates. Even an insignificant case may cause negative publicity in their own countries and lead to undesired consequences from the tourist industry's point of view. In Scandinavia, Cyprus and some Greek islands are respected as clean areas, while especially Portugal and some parts of Spain are considered to be more dirty. Minor epidemics, some of them caused by dirty sea water, have caused drops in tourist arrivals.
In Cyprus, tourism has expanded rapidly during the past ten years. Hotels were obliged to take care of sewage treatment and disposal by themselves, since municipalities and the government were not able to provide sewerage and sewage treatment services. As a result there are a great number of small sewage treatment plants in Cyprus. each serving one hotel or a group of hotels in one area. The government has set strict reg'llations for the efficiency of wastewater treatment. Many of the treatment plants are modern and efficient. f(e)= cost factor depending of the density of population.
The costs of pumping stations can be included in the previous formula but a rough estimation of their siz� can be made in each particular case.
The formula is as follows! h . i . QY where cost of a pumping station constant amount of sewage exponent (between 0.6 and 0.7) multiplier being a function of total pumping head.
Cost of Other Facilities of Sewage Treatment
Depending on each particular case there may be a need for the construction of reservoirs, an irrigation system, and so on. The costs of these must be calculated case by case.
COMPARISON Of CENTRALIZED VS DECENTRALIZED SEWERAGE SYSTEM Cost Comparison
By using the formulas presented above, a cost comparison can be made.
The basis for economic competitiveness of centralized systems is the fact that one big treatment plant is less expensive to construct and operate than several smaller plants and the "savings" can be used to construct and ma inta in the sewerage network and pumping stations. A detailed cost comparison should be made in each individual case. Various cost formulae can be used to give first rough estimates. In most cases, after taking into account all the factors, the centralized system is more cost effective than the decentralized. This may not be the case in the following situations: the hotels are scattered over the area 89 the hotels have already constructed sewage treatment plants (SrFs).
In the first mentioned case a group of hotels situated near each ot her might construct a common treatment plant. In the latter case it should be remembered that the life span of an STP is much less than that of the hotel.
Other Aspects of the Comparison
Other factors which should be taken into account when comparing a centralized VS decentralized sewerage system include the following:
Small treatment plants are located near the hotels, 50 odour may be a nuisance. (The total population will be 3,500 persons). The existing treatment plants are still smaller than estimated above and most of them should be replaced with bigger plants serving several hotels in the near future. The life-span of one small plant can be estimated as 25 years for concrete structures, but only 5 to 15 years for machinery. If unsuitable materials have been used, it can be expected that the service life of some main machinery and piping will be only 5 to 8 years.
The total costs of a sewerage system with individual treatment plants would be as follows:
Number of residents 3,500 16,000 Number of beds in hotels Number of treatment plants * for hotels 53, * for residential areas 2, each Ear 300 beds " 1,000 persons (half of the residential areas would still use absorption pits).
-Total amount of sewage 4,000 m3/d -Investment costs 53 x 43,500 + 2 x 227,0001) 2,760,000 -Operational and maintenance costs 170,000 C la -Annual costs 492,370 C la on 8 % interest and with 15 years'
of treated water 0.45 C 1m3 1) 77,000 for the treatment plant plus 150,000 for the sewerage network.
2) 1,100,000 m3 per year, 4,000 m3;d.
Cost of One Treatment plant
The costs of one "big" treatment plant for Ayia Napa has been calculated very carefully in the report "Cost Estimates of the Two Chosen Sewerage Alternatives in Ayia Napa" (Soil and Water Ltd. November 1984). All the costs have been calculated "on the safe side". In the following cost calculation tertiary treatment is added to be used for irrigation. As double safety the treated water can be disposed of on land (forest area). The construction of a large reservoir is also included in the costs.
The costs are as follows: Half of the residential areas in alternative 1 would still have only absorption pits or septic tanks.
Other Aspects to be Taken into Account in the Selection of the Sewerage System
Usually one big plant incorporatiny pumping stations and pipelines plus irrigation system costs much less than several small treatment plants. In Ayia Napa the investment costs would be about the same due to several safety factors included in the centralized system. These s�fety factors include a large reservoir for treated water (100,000 m ), a land disposal system (about 30 hectares) and irrigation pipelines for the treated effluent from the plant to the hotels.
In addition, there are several other disadvantages to using small treatment plants. An estimation of their economic value is difficult or cannot be made at all. Some of the disadvantages are listed above.
SUMMARY
Good sanitation is the key element in avoiding health risks in tourist areas. A centralized sanitation system with an adequate sewage collection network, a sewage treatment plant and an effluent disposal facility is often more economic than a decentralized sanitation system.
In Cyprus tourism has expanded rapidly during the past ten years. Hotels were obliged to take care of sewage treatment and disposal by themselves. As a result there are a great number of small sewage treatment plants in Cyprus, each serving one hotel or a group of hotels in one area.
The fact is that this situation will be only temporary. The development pattern in all advanced societies has gone from a great number of small plants to fewer big treatment plants. This development has taken place elsewhere and will no doubt take place also in Cyprus, sooner or later .
